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Numerical Simulation of Fatigue Crack Propagation Based on
Residual Stress Field of Shot Peening

DIAO Hao-feng » ZHOU Xun, CHEN Da-wei , WU Fei
(Zhejiang Key Laboratory of Reliability Technology for Mechanical and Electronic Products,
Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: This paper uses finite element software ABAQUS to establish shot peening strengthening fi-
nite element model, studies the influence of impact speed, shot radius, shot material and coverage rate on
residual stress field, uses fatigue analysis software Msc. Fatigue to establish fatigue crack propagation a-
nalysis model, guides the stress field of non-shot peening model and shot peening model into Msc, Fatigu
for fatigue crack propagation analysis and conducts comparative study on the influence of residual stress
field on fatigue crack propagation. The simulation result of shot peening strengthening finite element mod-
el shows that the appropriate increase of shot peening parameters such as impact speed, shot radius and
coverage rate can significantly improve the effect of residual stress field and the maximum residual pressure
stress value produced by steel shot is higher than that produced by glass shot. The simulation result of fa-
tigue crack propagation analysis model shows that the action of shot peening residual pressure stress field
effectively improves the fatigue performance of materials and the fatigue crack propagation life of compo-
nents increases by 1. 3 times.

Key words: shot peening; numerical simulation; residual stress field; fatigue crack propagation
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